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SOME FEATURES TN THE LIFE HISTORY OF AMPHI-
CARPA BRACTEATA (L.) FERNALD (HOG PEANUT 1 ) 
JonN N. °'.VL\RTIK 
The Amphicarpa. bracteata and the very similar species, Amphi-
carpa cmnosa (L.) G. Don are two interesting cleistogenes of the 
legume family. The two species are similar in habitat, preferring 
rich \voods and thickets but growing in the open, and are rather 
generally distributed throughout most of the states east of the 
Rocky Mountains. They have slender twining stems ranging from 
one to six or more feet in length that trail over the ground or use 
bu~hes, weeds, or whatever may be in their reach for a support (text 
figure 1). Seven species, two in America and five in Asia, are 
commonly listed in this genus. 
The term cleistogamous is applied to flowers that remain closed 
and depend upon their own pollen to fertilize them. Chasmoagamous 
flowers are those that open and thus permit and commonly en-
courage pollination and fertilization by pollen from other flowers. 
The flowers of most plants are chasmogamous, but there are many 
plants well distributed throughout the families of flowering plants 
that bear cleistogamous flowers as shown by Uphof ( 8). Common-
ly, as in case of the violets and the plants of the Amphicarpa genus, 
the cleistogarnous flowers are borne beneath the surface of the 
soil. Generally plants that bear cleistogamous flowers bear also ehas-
mogamous flowers. 
The plants of the genus Amphicarpa, including our common Am-
phicarpa bra:cteata, A. C omosa and also some if not all the other 
species found in Asia are among the most interesting of the cleis-
togarnous plants. They are legumes and have bean-like flowers and 
their ehasmogamous flowers produce bean-like pods. In producing 
flowers on and beneath the surface of the soil, they resemble plants 
of the peanut genus ( Arachis) which are also legumes. They differ, 
however, from true peanuts in that they bear other flowers reg-
ularly on their aerial stems in addition to those borne on or be-
neath the surface of the soil. Our two species usually bear an 
abundance of aerial flmvers, raceme-like clusters of flowers ap-
pearing commonly in the axils of most of the leaves throughout 
the length of the stems. As the aerial clusters of flowers are pro-
l The name Amphicarpa monoica used in ~ome manuals and Falcata comosa in other 
manuals shoul<l be replaced, according to Fernald, by Amphica-rpa bractcata (L.). Fernald. 
Also the closely allied species Amphicarpa Pitchrri of Gray's Manual should he called 
Amphirarpa comosa. See Rhodora 35: 276. 1933. 
75 
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duced successively as the stems elongate, quite generally mature 
pods are present below while flowers are being formed above in 
the apical region of the stem (fig. 1). 
The genus name, Amphicarpa. refers to the bearing of two types 
of flowers and fruits. the notable characteristic feature of the 
genus. The subterranean flowers, of which all are cleistogamous, 
Text Fig. I. Amphiearpa bracteata, twining about a goldenrod and 
bearing aerial dusters of flowers above and of pods below in 
the axils of the leaves. 
are small and imperfect. They form pods that are more or less 
oval or pyriform and almost invariably contain only one seed (figs. 
1 and 2). The aerial flowers form sickle-shaped pods with seeds 
usually three but sometimes four and much smaller than the sub-
terranean seeds (fig. 1). The aerial flowers are generally chasmo-
gamous but not infrequently in late season there are produced 
aerial cleistogamous flowers, and they differ both in size and 
color from the aerial chasmogamous flowers. 
Both American species of Amphicarpa are commonly known as 
lfog peanuts, the A. bracteata being called the Wild or Hog peanut 
2
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and the A. comosa, Pitchers Hog peanut, Pitcher referring to a 
man who described this species. The name Hog peanut is a term 
not very complimentary and one the Indians would very much 
resent, for they had a high regard for these plants. The name Hog 
peanut does however call attention to two significant features about 
the plants, namely, the bearing of pods beneath the surface of the 
soil like the true peanuts do and to the fact that hogs are fond of 
the subterranean fruits and root up the ground in search of them. 
The beans are not only prized by hogs but by squirrels, woods 
mice, and no doubt other animals. They are very good food for 
man, and, their own stores of the subterranean beans which the 
Indians put away in the fall and thase put away by the woods mice 
not infrequently greatly helped to carry the Indians through win-
ters of food scarcity. 
Both the Amphicarpa bracteata and A. cosmosa are classed in 
manuals as perennials, a classification that needs substantiation. 
The aerial portions of the plants are killed by frost. In temperate 
climates the plants grow anew each season from both the aerially 
borne seeds and from the seeds borne beneath the surfacee of the 
soil. To be classed as perennials the plants should arise anew from 
buds on vegetative structures that survive the winter. Whether 
or not any portions of the root system or of the underground 
runners that bear the subterraneon cleistogamous flowers, survive 
the winter and produce plants anew from buds, apparently has not 
received an answer based upon a thorough study of these subter-
ranean structures. 
PREVIOUS INVF.STJGATIONS 
Among the fin;t observers of the plants of the genus, Amphicar-
pa, was Charles Darwin, who called attention to their bearing 
cleistogamous flowers on subterranean stems. Another early ob-
~erver was Mehan ( 3) whose statement in regard to Amphicarpa 
bracteata., then called A. 'ltWno,ica, is worth quoting. ''I had often 
gathered the seeds near the ground on plants growing in shaded 
woods and thickets, and supposed I was familiar with it. In De-
cember of 1886, walking along the banks of the vVingohoccing 
Creek, which runs through my farm, I noted quantities of dry 
legumes on dead vines that had profusely covered masses of black-
berry bushes. I could have gathered pounds of seed. I had never 
seen Amphicarpoea in this condition and was so completely off my 
guard that I was amazed, on a package being returned from Prof. 
Asa Gray marked A111phicarpoca nwnoira." 
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Mehan noted that in the more vigorous racemes of the aerial 
stems the two lower flowers have reduced petals or none at all, 
while all flowers above are complete, although the uppermost ones 
commonly produce no pods. He found that the complete flowers 
have their pistil so enclosed by the stamens, and stigma so ad-
justed to the anthers, that probably only self pollination ever oc-
curs. He found the keel tightly enclosing the pistil and stamens 
and so difficult to trip that he concluded that insects have little 
to do with the pollination of the flowers. In the apetalous flowers 
at the base of the racemes only undeveloped stamens were found, 
and he concluded that since they nevertheless develop fruits their 
pistils must receive pollen from the complete flowers, which of 
course assumes some pollination either by insects or wind. He 
found that in case of the complete flowers, the enlarging of the 
ovary following fertilization spread apart the petals and thus freed 
some pollen that may be carried by gravity or wind to the apetalous 
flowers. He mentions that there are three types of pods - the two 
sickle-shaped ones produced by the complete flowers and by the 
apetalous flowers of the aerial racemes. and the short oval or 
pyriform pods produced beneath the ground by the subterranean 
cleistogamous flowers. 
'l'he chasmogamous and cleistogamous flowers and also the 
fruits from the different types of flowers have been described by 
Schively ( 6). Her observations were made on plants growing ill 
Pennsylvania. She describes two types of aerial flowers, the white 
to purplish chasmogami.c flowers that are produced during the 
summer and fall and the greenish cleistogamous flowers produced 
in the late fall. She found that subterranean cleistogamous flowers 
are produced throughout the summer and fall. She found consider-
able difference in structure between aerial and subterranean pods 
but very little difference in structure of the seeds borne by the two 
types of pods. 
Experimentally Miss Schively showed that the differences in 
types of flowers and seeds are responses to environment By 
burying young aerial flowers and also young aerial pods, they were 
made to take on the features of the corresponding subterraneanly 
borne structures. Likewise young subterranean flowers and pods 
made to develop out of the soil resembled normally borne aerial 
flowers and pods. Miss Schively was able to trace gradual transi-
tions from typical aerial flowers, pods, and seeds to the typical 
corresponding subterranean structures. Among plants growing in 
different localities and in somewhat different natural environ-
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rnent she observed variations suggestive of unrecognized species. 
In structure the aerial ancl subterranean seeds are very similar 
accordingly to Miss Schively. The epidermal layer occupies about 
one-third of the thickness of the seed coat. Its cuticle is relatively 
thin and it contains the purple coloring matter - anthocyanin -
which produces the purple mottling found on many of the seeds. 
She found the hypodermal layer composed of a single layer of 
I-shaped cells with walls exceedingly thickened. The remainder 
of the seed coat consists of about eight layers of thin-walled cells. 
Only the cells of the inner layer bordering the cotyledons have 
thickened walls. Since she mentions none, she apparently observed 
no light line in the epidermal ( Malpighian) layer, a prevailing 
characteristic of legume seed coats. 
In the cotyledons both protein and starch was reported present 
by l\Tiss Schively in all cells except those of the epiderm;s \vhere 
protein alone was present. 
Pammel ( 4) studied the structure of the seed coats of both 
American species. His description differs from Miss Schively's in 
three respects. He reports a distinct light line present in the l\Tal-
pigh;an layer. He reports the presence of pigment in the nutrient 
layer as well as in the Malpighian layer, and fats and proteins but 
no starch in the embryo. 
Ritzerow l 5) in his investigations of the structure of the cleisto-
gamous flowers of A mp hi car pa bracteata found the petals rudi-
mentary with the standard most developed. The number of anthers 
present ranged from two to four with generally two but some-
times only one pollen sac. 
Hohn ( 1) who observed the plants of this genus growing in 
Maryland and Virginia, classed them as sciaphilous. He describes 
the underground fruit as pyriform and one-seeded. vVhen growing 
in more open habitats, he finds the stems tall, climbing. and pro-
ducing many flowers which are fertile but seldom fruitful. 
OBSERVATIONS 
The observations were confined to Amphirarpa bracteata, hut no 
doubt in most part they are applicable to ,4. c01nosa. The observa-
tions, extending over the years 1936. 1937. 1938, were confined 
mainly to Iowa and largely to their growth along the bluffs of the 
Des Moines river valley in and adjacent to Ledges States park m 
Boone County, ancl on the experimental plots at the college at 
Ames. 
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DESCRIPTION OF ILLUSTRATIONS 
Fig. 1. Aerial and subterranean pods and seeds showing shapes and relative 
sizes. Pods at the left and adjacent row of. seeds aerially borne. 
At the right, two subterranean and at their left a row of subter-
ranean seeds. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
At the left, an open aerial pod and contained seed and at the right 
a subterranean pod with seed exposed, to show in each case the 
purple mottling of the seeds. 
A seedling with cotyledons separated to show the subterranean 
filiform branches arising from the axils of the cotyledons. 
Seedling well bedecked with nodules. 
Section through seed coat showing the much elongated cells of the 
epidermal layer ( Malpighian layer) with light line immediately 
beneath the cuticle. 
Section through cotyledons showing starch (white bodies) and 
protein (small granules) present. 
Fig. 7. Germinating seeds and seedling showing hypogeal feature of the 
seedling. 
Fig. 8. Underground runners bearing flowers (leit) and pods at right. 
Both flowers. and pods are nearly white. 
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DISTRIBUTION 
Ainphicarpa bracteata apparently has the widest distribution of 
the two species, its range extending as far north as Manitoba, as 
well as reaching to the gulf of Mexico and covering nearly all 
states east of the Rocky Mountains. 
Since it is confined largely to thickets and woodlands, in the 
prairie states it is largely limited in distribution to the valleys and 
bluffs of the streams. Its confinement to wooded areas may, how-
ever, be only a matter of not being able to compete with the plants 
of the open, and not a need of shade or other forest conditions. 
\Vhen grown under cultivation in experimental plots it thrives 
without shade. 
Amphicarpa bractcata is common throughout Iowa, occurring in 
the wooded areas along the bluffs and in the valleys of practically 
all streams and lakes. It is abundant in nearly all state parks. It 
produces many bushels of seeds each year for the birds, squirrels, 
and woods mice. Along the high bluffs of the Mississippi in north-
east Iowa where it is one of the prominent herbaceous plants, the 
extent of its growth covers many acres. 
In wooded areas, there seems to be no pronounced limitations to 
its habitat. It thrives on shaded north hillsides and in shady ra-
vines although it tends to fruit less in such situations. It is not 
uncommon to find it thriving on dry hill crests where the bushes 
and other growth is too sparse to afford much shade or support. 
It is to a considerable degree both drought and heat resistant. On 
the other hand the author has found it growing and fruiting extra 
well in bogs where it had only weeds and the scattered bushes for 
protection and support. On the experimental plots at the college it 
vines over the ground, making good growth, and flowers and fruits 
abundantly, apparently not being handicapped in the least by lack 
of shade or supports. No studies were made of its soil acidity 
tolerance. The most recent investigations by Bushnell and Sarles 
( 1) on cross inoculations with Amphicarpa bractcata place it in 
the Cowpea group with Baptisia, Cassia, Crotolaria, Desmodium, 
and Lespecla, legumes with fairly wide soil acidity tolerance. An 
abundance of large spherical nodules which appear early in the 
seedling stage and continue to develop throughout the season, indi-
cates that this plant is a good nitrogen contributor to the soil (fig. 
4 ). 
GENERAL MORPHOLOGICAL FEATURES 
The Amphicarpa bractcata and very likely all of the genus are 
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hypogeal. Like the garden pea the cotyledons arc not raised above 
the ground upon the germination of the seed (fig. 7). From the 
plumule arises the single aerial stem, bearing trifoliate leaves, in 
the axils ·of which the flower clusters and commonly filiforrn 
branches are formed. Already present in the axils of the cotyle-
dons of the embryo of a mature seed are buds which almost as 
soon as germination gets underway, begin to elongate horizontally, 
forming slender filiform branches that run beneath usually but 
sometimes on the surface of the soil, especially if the ground is 
covered with dead leaves and other debris (fig. 3). Upon these 
filiform branches, often extending two feet or more from the 
plant, are borne cleistogamous flowers which are small and quite 
imperfect, as to petals and number of stamens present but which 
are quite generally fertile, but often produce seeds of remarkable 
size (8). As these stems elongate the flowers are formed, usually 
singly, at the nodes in acropetal sequence, and until checked by 
freezing temperatures. At the end of a season's growth, mature 
pods on the older portion and flowers in various stages of develop-
ment toward the apical region of the stems are present. 
In the axils of the lower leaves and under certain conditions in 
the axils of most of the leaves, filiform branches are often formed. 
The length of these axillary branches range from a few inches to a 
couple of feet. When grown in the greenhouse during the winter 
months, the development of aerial filiform branches was very 
much pronounced. They developed in most of the leaf axils and 
attained a length as much as two feet. They bear scale leaves and 
small green cleistogamous flowers, which however. produce pods 
and seeds like those produced by the chasmogamous flowers. 
FLowI-:Rs AND FRUITS 
The flowers are of three types - the aerial chasmogamous, 
aerial cleistogamous, and subterranean cleistogarnous. At the base 
of the racemes of the cbasmogamous flowers, one or more flowers 
are frequently present that lack petals and have poorly developed 
stamens, a feature previously noted by Mehan ( 4). 
The chasmogamous flowers, borne in short axillary racemes, 
range in length between one-fourth and one-half inch in length, 
and in color from greenish pink to pink or purple. They are typi-
cally papilionaceous with stamens 10 and diadelphous, one stamen 
being free. As noted by }[ehan, insects are noticeably scarce about 
these flowers, and being hard to trip, the flowers undoubtedly are 
to a large extent self-fertilized and function cleistogamously. They 
9
Martin: Some Features in the Life History of Amphicarpa Bracteata (L.) Fe
Published by UNI ScholarWorks, 1938
84 IOWA ACADEMY OF SCIENCE [VoL. XLV 
nevertheless are quite fruitful, generally producing a pod fairly 
well filled with seeds. 
The flowers borne on the aerial filiform branches are consider-
ably un<lersize, greenish, and occur singly or occasionally in small 
clusters of two or three. The pods procluced by these flowers are 
similar to those of the more normal type, being somewhat hairy 
and generally containing three but sometimes four seeds. 
The subterranean flowers are much reduced in size and struc-
ture. They are greenish white to almost white. Their stamens are 
reduced in number, but apparently these flowers seldom fail to 
produce pollen of sufficient potency to effect fertilization, for they 
quite generally produce fruits and seeds. The subterranean pods, 
almost white at maturity but becoming brown with age, are well 
covered with whitish hairs. They are oval or pyriform and have an 
average size approximately that of a half-sized seed of a garden 
pea. They are almost invariably one-seeded, only very seldom 
one being found with two seeds. They do not dehisce when mature 
as the aerial pods do. At the end of the season pods of various 
sizes are present ranging from that of a few millimeters in longest 
dimensions to that of a large seed of a pea or small lima bean. 
Sometimes they are produced in such abundance that a pint to a 
quart may be gathered on an area of a square yard. 
SEEDS 
The seeds are of two types - the small flat kidney-shaped seeds 
produced in the aerial pods, and the much larger oval or pyriform 
seeds produced in the subterranean pods. The aerially borne seeeds 
range around six to eight millimeters in length and five millimeters 
in width. Their color is gray to light brown at the time of matur-
ing, usually spotted with purple, and becoming more brown with 
age. 
The subterranean seeds range around a centimeter or more in 
the largest dimension when normally developed. Because of their 
protection by the soil they remain in good condition through the 
winter although they may have barely started on their course of 
development at the time the aerial portions of the plant were 
frozen down. Consequently the size of the subterrranean seeds 
range from little more than that of an ovule to the size of a small 
lima bean, the range in size being due largely to the variation in 
degree of maturity. The color of the subterranean seeds is almost 
white and spotted with purple but changes to brown with age (fig. 
2). 
10
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In structure and storage material the two types of seeds are 
very similar. Their seed coats, as described by Pammel ( 5) and 
Schively (7), consists exteriorly of a well developed palisade 
layer covered by a cuticle (fig. 5). Beneath the palisade layer, 
commonly known as the Malpighian layer, is a well developed 
osteosclerid layer with thickened walls. The remaining thickness of 
the seed coat consists of seven or eight layers with most cells 
having thin walls. only the innermost layer, nutrient layer, having 
walls thickened to a marked extent. 
The purple pigment, anthocyanin, to which the purple spotting 
of the seed coat is due, was found only in the palisade cells, but 
it is entirely probable that in some seeds it may be present in the 
nutrient layer. A distinct light line is present just beneath the 
cuticle, so close to the cuticle that it is apparently directly exposed 
to the weather when the cuticle sloughs: off. 
The cotyledons, in all cases observed, were rich in both starch 
and protein as observed by Schively (fig. 6). 
GERMINA'l'ION OF SEr~Ds 
The two types of seeds differ very little, in their requirements 
for germination. The seeds have only a short dormant period. 
Outdoors under natural winter conditions, the seeds were found 
germinating early in March. Under experimental conditions in a 
cold chamber kept at a constant temperature the seeds germin-
ated at 40° F. Seeds collected in September and stored in constant 
temperatures, were germinable in the latter part of January. 
Variations in temperature apparently is not necessary to open 
their coats. The subterranean seeds, although various in size and 
degree of development, are germinable to a high percentage. 
The briefness of their rest period and readiness of their seed 
coats to permit the passage of water are largely attributable to 
the fact that the cuticularized layer of the palisade cells is very 
thin or absent, and the cuticle early sloughs off after the seeds 
are shed, the result being that the light line early becomes directly 
exposed to the elements of the weather which soon bring about its 
permeability. 
The seedlings, hypogeal in structure, commonly come up in 
thick stands, so thick that the mortality by competition is com-
monly great. Seedlings from the two types of seeds were not 
observed to be noticeably different in rate of growth or structure. 
The plumule produces a slender shoot, at first erect but circum-
nutating until a support is found, or becoming prostrate and trail-
ing over the ground if no support is available. 
11
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Is AMPHTCARPA BRAC'l'BA'fA A PERT<:NNIAL? 
In most manuals the plants of the genus, Amphicarpa. are classed 
as perennials. In Gray's manual they are described as "Low and 
slender perennials." In Britten and Brown's "Flora of the Prairie 
and Plains of Central North America" it is stated that they are 
"Perennial twining herbs, the root stocks bearing tubers." Small 
makes no statement as to their length of life. 
In Iowa and elsewhere where the aerial structures are killed 
each season by frost, the description "Twining perennial vines" 
is not a well chosen one, for the only structures surviving the 
winter are the seeds and possibly portions of the subterranean 
branches when there is a good covering of fallen foliage and other 
debris in addition to the covering of soil to afford protection. In 
the warmer parts of the range of these plants where the soil freezes 
less than through central Iowa, the underground runners may 
survive. The only subterranean structure found surviving in Iowa 
from which plants developed were the seeds, which, although 
widely variable in size and maturity, were mostly germinable. No 
subterranean tubers were found. The underground stems bear 
flowers until frost or even later, and growth is terminated with 
both flowers and seeds in various stages of development but no 
plants were found arising from any structures other than seeds. 
DrscussroN 
Amphica.rpa bracteata furnishes a considerable amount of food 
for birds, squirrels, and woods mice. In so far as woods mice and 
possibly other small animals that feed in part upon the seeds of 
this plant are preyed upon by hawks and owls, indirectly it is of 
value to a number of birds. \Vhen nuts are scarce the squirrels 
resort to the underground fruits. The woods mice gather the un-
derground pods and store them in underground chambers in the 
fall and early winter. These storage chambers may contain a pint 
or more of seeds, and are a good find for squirrels when other 
food is scarce. 
These winter supplies of Ground Beans (so called by the In-
dians) the woods mice put away in subterranean chambers were 
often resorted to by the Indians during winters of food scarcity. 
The Indians had a high regard for the plant and a very high 
regard for the woods mouse, called Bean Mouse by them. In Dr. 
Gilmore's book "Prairie Smoke" pages 125-131, the author shows 
in an interesting way the high regard the Indians had for the 
Bean Mouse. The story of the lost boy who, like Romulus and 
12
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Remus that were fed by the wolf, was cared for by the Bean 
Mouse, is one of the interesting Indian legends. Another inter-
esting legend the lncli.ans told to their children in teaching the 
principles of fair dealing is given in the following quotation from 
"Prairie. Smoke." 
All persons of the Dakota (or Sioux) nation who have talked with me 
about the bean mice have always said that they never took away any beans 
from the mice without maki11g some payment in kind, for it would be wicked 
and unjust to steal the beans from the' mouse people without making any re-
turn. They therefore put back some corn, some suet, or some other food, in 
exchange for the beans they took. They said that thus both they and the bcan-
mouse people had the advantage of a variety in heir food supply. The Dakotas 
have a popular story which exemplifies their attitude toward the bean mouse: 
A certain woman plundered the storehouse of some Hintunka people 
(bean mice). She robbed them of their entire food supply without giving any-
thing in return. The next night this woman heard a woman in the woods 
crying and saying, 
"O, what will my poor children do now?" 
It was the voice of the Hintttnka woman crying over the hungry children. 
The same night the unjust woman who had done the \Hong had a dream. 
In her dream, Hunka, the spirit of kinship of all life, appeared to her and 
said: 
"You should not have taken the food from the Hintunka people. Take 
back the food to them, or some other in its place, or else your own children 
shall cry from hunger." 
K ext morning the woman told her husband of this vision, and he said, 
"You would ~ttcr do as ll unka tells you to do." 
But the woman was hard-hearted and perverse, and would not make resti-
tution for the wrong she had done. 
A short time afterward a great prairie fire: came, driven by a strong wind, 
and swept over the place where ,the unjust woman and her family were 
camping. The fire consumed her tipi and everything it contained, and the 
people barely escaped with their lives. They had no food nor shelter; they 
wandere1d destitute on the prairie, and the children cried from hunger. 
SUMMARY 
1. The Amphicarpa bmcteata is a cleistogamous legume. It is 
chiefly a forest and open woodland species. 
2. Its range covers most of the United States east of the Rocky 
l\1ountains. 
3. It bears during late summer and fall axillary clusters uf 
aerial chasmogamous flowers of the typical papilionaceous 
type. Often in late summer and autumn imperfect greenish 
cleistogarnous flowers in addition to the chasmogamic flowers 
are borne aerially on filiform le::tfless branches growing out 
of the leaf axils. The subterranean cleistogamous flowers, 
proclucecl usually throughout the summer and autumn, are 
borne, usually singly, on underground filiform runners. 
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4. The pods produced aerially, both by the chasmogamous and 
cleistogamous flowers are falcate and usually three seeded but 
sometimes four-seeded. The subterranean pods are pyriform 
or oval and seldom more than one-seeded. 
5. The aerially borne seeds are kidney-shaped, gray to brown 
and mottled with purple. The subterranean seeds, often. as 
large as a large garden pea or small lima bean, are almost 
white, changing to brown, and mottled with purple. 
6. The seed coats have a light line, but a very thin if any cuti-
cularized layer, the light line being immediately beneath the 
cuticle which early sloughs off. Some of the Malpighian cells 
contain anthocyanin, the pigment which produces the purple 
mottling. The cotyledons contain both starch and protein. 
7. The seeds outdoors become germinable early in the winter 
and were found germinating in March. The seed coats open 
when stored at uniform low temperatures. The seeds germ-
inate at a temperature as low as 40° F. 
8. The seedlings are hypogeal. The subterranean filiform branch-
es arise from the axils of the cotyledons. 
9. The seeds are an important source of food for birds, squir-
rels, and woods mice. The beans were used by the Indians, 
and the underground stores of the woods mice often helped 
the Indians through periods of food scarcity, for which favor 
the Indians had a high regard for the woods mouse, called 
Bean Mouse by them. 
10. No evidence was obtained to substantiate the statements that 
Aniphicarpa bracteata is a perennial. 
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